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8 Threatened terrestrial mammals of Kakadu 
National Park: which species?; how are they 
faring? and what needs to be done for them? 
J Woinarski1 & A. Fisher2 
8.1  Introduction: threatened terrestrial mammal species 
occurring in Kakadu National Park 
Kakadu National Park supports an unusually large complement of threatened mammal 
species. However, the status of most of these species in Kakadu is deteriorating, in some 
cases catastrophically. There has been relatively little management focused specifically on 
these threatened mammal species. Here, we provide an inventory of the currently listed 
threatened terrestrial mammal species occurring in Kakadu, a summary of the current 
status of these species in Kakadu, an assessment of their threats and management 
requirements, and a prioritisation for conservation management. 
For Kakadu, the most relevant threatened species listings are those for Australia (under 
the Environment Protection and Biodiversity Conservation Act 1999: ‘EPBC Act’) and the 
Northern Territory (under the Territory Parks and Wildlife Conservation Act 2000). Although 
there is much overlap between these lists, and the criteria for eligibility are broadly 
similar, there are also notable differences in composition of the lists. In part, this may 
reflect geographical scope – species may be declining rapidly in the Northern Territory 
but not elsewhere in Australia, or vice-versa. However, much of the difference between 
lists also relates to its currency: the Northern Territory list is comprehensively reviewed 
at c. 5 year intervals (most recently in 2012), whereas the Australian list is modified much 
more haphazardly. This latter shortcoming may change in the short- to medium-term, 
with the likelihood that independent decadal-scale reviews of the conservation status of 
all Australian mammal species (and subspecies) (Woinarski et al. 2013a) will be used as a 
basis for comprehensive changes to the mammals included in the national threatened 
species listing. With that outcome in mind, we include here details of the conservation 
status recommended by Woinarski et al. (2013a). 
Note that threatened marine mammal species are considered in a separate chapter (Kyne, 
Chapter 5). 
The 17 threatened terrestrial mammal species (and subspecies) occurring in Kakadu 
National Park are listed in Table 8.1. Broadly, this listing is in three groups, a set of five 
species extant in Kakadu and currently listed under the EPBC Act (although this includes 
the Bare-rumped Sheath-tailed Bat, which is unlikely to remain on the threatened species 
list), a set of four EPBCA-listed species for which there are no (post 1990) records from 
Kakadu (discussed later), and set of eight species not currently listed under the EPBC 
                                                 
1  North Australian Hub National Environmental Research Program and Research Institute for the 
Environment and Livelihoods, Charles Darwin University, Casuarina, NT 0909. 
2 Department of Land Resource Management, P.O. Box 496, Palmerston, NT 0831 
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Act, but listed under Northern Territory legislation and/or have been recommended for 
national listing by Woinarski et al (2013a).  
Table 8.1 List of threatened terrestrial mammal species recorded from Kakadu National Park. 
Conservation status codes: CR=critically endangered; EN=endangered; VU=vulnerable; NT=near 
threatened; DD=data deficient. 
Common name Scientific name 
 
EPBCA 
listed 
NT listed recommended 
(Woinarski et 
al. 2013a) 
Northern Quoll Dasyurus hallucatus EN CR EN 
Northern Brush-tailed Phascogale Phascogale pirata VU EN VU 
Brush-tailed Rabbit-rat Conilurus penicillatus VU EN VU 
Arnhem Rock-rat Zyzomys maini VU VU VU 
Bare-rumped Sheath-tailed Bat Saccolaimus saccolaimus
nudicluniatus CR NT NT 
Golden-backed Tree-rat Mesembriomys macrurus VU CR NT 
Golden Bandicoot Isoodon auratus VU EN VU 
Water Mouse Xeromys myoides VU DD VU 
Northern Hopping-mouse Notomys aquilo VU VU VU 
Fawn Antechinus Antechinus bellus - EN VU 
Nabarlek Petrogale concinna - VU VU* 
Arnhem Leaf-nosed Bat Hipposideros inornatus - VU EN 
Northern Leaf-nosed Bat Hipposideros stenotis - VU NT 
Black-footed Tree-rat Mesembriomys gouldii - VU VU** 
Pale Field-rat Rattus tunneyi - VU NT*** 
Northern Brush-tailed Possum Trichosurus vulpecula arnhemensis - NT VU 
Ghost Bat Macroderma gigas - NT VU 
 
*  NT for the species; VU for the subspecies P. c. canescens 
** VU for the species; EN for the subspecies M. g. gouldii 
*** for the subspecies R. t. tunneyi only, the full species being considered Least Concern 
None of the threatened terrestrial mammal species is restricted to Kakadu (Table 8.2); 
however Kakadu comprises most of the range (and/or population size) of the Arnhem 
Leaf-nosed Bat and Arnhem Rock-rat, and much of the range (and/or total population 
size) of the Fawn Antechinus, Black-footed Tree-rat, Nabarlek and Northern Brush-
tailed Possum. The threatened terrestrial mammals occur mostly in lowland woodlands 
and/or in the stone country (Table 8.2). 
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Table 8.2 Broad landscapes occupied by threatened bird species in Kakadu, and an estimate of the 
extent of their range in Kakadu relative to their entire range.  
Common name Landscape association % Kakadu: total range 
Northern Brush-tailed Phascogale lowland woodlands 40 
Fawn Antechinus lowland woodlands 40 
Northern Brush-tailed Possum lowland woodlands, rainforests 20 
Brush-tailed Rabbit-rat lowland woodlands <5 
Black-footed Tree-rat lowland woodlands 30 
Pale Field-rat lowland woodlands 10 
Bare-rumped Sheath-tailed Bat lowland woodlands <5 
Golden-backed Tree-rat stone country; lowland 
woodlands, rainforests <5 
Northern Quoll stone country; lowland woodlands 5 
Ghost Bat stone country; lowland woodlands <5 
Arnhem Rock-rat stone country, rainforests 50 
Golden Bandicoot stone country <5 
Northern Hopping-mouse ?stone country <5 
Nabarlek stone country 30 
Arnhem Leaf-nosed Bat stone country, rainforests 70 
Northern Leaf-nosed Bat stone country 10 
Water Mouse coastal; wetlands; floodplains <5 
 
In addition to the taxa listed as threatened in Table 8.1, a further nine mammal species 
occurring in Kakadu are listed as Near Threatened under Northern Territory legislation 
and/or are considered Near Threatened in the most recent national review (Woinarski et 
al. 2013a) (Table 8.3). It is likely that some of these species will be added to national or 
Northern Territory threatened species lists over the next decade. 
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Table 8.3 Terrestrial mammal species (additional to those listed in Table 8.1) considered near 
threatened or data deficient under Northern Territory legislation and/or in the most recent national 
review (Woinarski et al. 2013a). NT=Near Threatened; DD=Data Deficient; LC=Least Concern 
Common name Scientific name Status in Northern 
Territory 
National review 
(Woinarski et al. 2013a) 
Kakadu Dunnart Sminthopsis bindi DD NT 
Red-cheeked Dunnart Sminthopsis virginiae DD LC 
Northern Brown Bandicoot Isoodon macrourus NT LC 
Spectacled Hare-wallaby Lagorchestes conspicillatus NT NT 
Northern Nailtail Wallaby Onychogalea unguifera NT LC 
Black Wallaroo Macropus bernardus DD NT 
Kakadu Pebble-mouse Pseudomys calabyi NT NT 
Western Chestnut Mouse Pseudomys nanus NT LC 
Orange Leaf-nosed Bat Rhinonicteris aurantia NT LC 
Arnhem Sheath-tailed Bat Taphozous kapalgensis NT LC 
 
8.2  The status and trends of threatened terrestrial mammals 
in Kakadu 
Compared with other groups of threatened species, there is a reasonably good 
information on population trends for many of the threatened mammal species in 
Kakadu, due to a 20–30 history of mammal survey and research, and some now relatively 
long-standing monitoring programs. 
The persistence of four threatened mammal species in Kakadu is uncertain, because there 
have been no recent confirmed records, notwithstanding much survey effort. The last 
confirmed record in Kakadu for Golden-backed Tree-rat was in 1969 (Deaf Adder 
Gorge: Parker 1973), with a previous (1903) record from Nellie Creek; however there has 
been a recent unconfirmed record from the nearby Warddeken IPA (M. Ziembicki pers 
comm). The last confirmed record in Kakadu for the Golden Bandicoot was from 
Goodparla in 1967 (although this specimen may merit closer scrutiny), with previous 
records from ‘South Alligator River’ in 1902-03 (Woinarski 2004a). The last (indeed, 
only) confirmed record in Kakadu for the Water Mouse was in 1903 ‘from the coastal 
plain and tidal section of the South Alligator’ (Parker 1973). The Northern Hopping-
mouse is known from Kakadu only from a recent subfossil deposit at Anbangbang 
shelter in the stone country (Foley 1985), however there is a 1973 record from the nearby 
Warddeken area (Woinarski et al. 1999). Given information on trends in the mainland 
Top End, it is likely that the Golden-backed Tree-rat, Northern Hopping-mouse and 
Golden Bandicoot no longer occur in Kakadu. There has been relatively little targeted 
sampling for the Water Mouse in Kakadu or elsewhere in the Top End (Woinarski et al. 
2000), and this species may be elusive, so it is plausible that it is still present in Kakadu. 
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The Brush-tailed Rabbit-rat may also no longer persist in Kakadu, with the last known 
subpopulation in the Park (at Mardugal campground) disappearing between 2002 and 
2009 (Firth 2010), although there have been a few subsequent unconfirmed records. 
The Park’s main biodiversity monitoring program, based on 136 fixed ‘fire plots’ sampled 
at c. 5 year intervals, provides robust information on trends for several of the threatened 
mammal species, albeit with now low rates of reporting compromising the ability of this 
sampling to detect current and future trends for decrease for many species. For the most 
recently reported monitoring period, the abundance of Northern Brush-tailed Possum, 
Fawn Antechinus, Pale Field-rat, Northern Quoll and Arnhem Rock-rat has declined 
severely (by >50%) (Woinarski et al. 2010) (Table 4). This follows previous studies 
documenting severe decline (in the Kapalga area) for the period from 1985–87 to 1999 
(and/or the period 1989–93 to 1999) for the Fawn Antechinus, Northern Quoll, 
Northern Brush-tailed Possum, Black-footed Tree-rat and Pale Field-rat (Woinarski et al. 
2001). There are too few records in the monitoring programs to demonstrate trends for 
the Northern Brush-tailed Phascogale and Nabarlek, but there is strong anecdotal 
evidence of a decline over the last 1-2 decades for both species (Pearson 2012, Woinarski 
et al. 2013a). There is no monitoring of bat species, and the population status of the four 
threatened bat species currently cannot be assessed reliably. 
Table 8.4 Change in abundance of threatened terrestrial mammal species recorded from baseline 
(2001–04) to subsequent (2007-09) sampling at 136 fire plots in Kakadu. Note that % change is 
reported only for species recorded from at least five plots (otherwise n/a). 
Common name Abundance 2001-04 Abundance 2007-09 % change No. plots 
Northern Brush-tailed Phascogale 0.02 0 n/a 2 
Fawn Antechinus 0.40 0.04 -90% 16 
Northern Brush-tailed Possum 0.07 0.01 -86% 6 
Brush-tailed Rabbit-rat 0 0.01 n/a 1 
Black-footed Tree-rat 0.01 0 n/a 1 
Pale Field-rat 0.70 0.04 -94% 22 
Northern Quoll 0.49 0.02 -96% 29 
Arnhem Rock-rat 0.19 0.09 -53% 12 
8.3 Management requirements and current management 
Compared with the information available for threatened taxa in other groups, there is 
relatively substantial existing knowledge of the ecology, threats and management 
requirements for many of the threatened mammal taxa (largely summarised in Woinarski 
(2004a), Woinarski et al. (2007) and Woinarski et al. (2013a). 
Excluding the probably now Kakadu-extinct Golden-backed Tree-rat, Golden Bandicoot 
and Northern Hopping-mouse, fire is the main or a major threat for most of the species: 
Northern Brush-tailed Phascogale, Fawn Antechinus, Northern Brush-tailed Possum, 
Brush-tailed Rabbit-rat, Black-footed Tree-rat, Pale Field-rat, Arnhem Rock-rat, and may 
also be implicated in the decline of the Northern Quoll and Nabarlek. These species are 
all detrimentally affected by frequent extensive and high intensity fire. Because of 
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association with large hollow-bearing trees and/or shrubby understories, the habitat 
suitability for Northern Brush-tailed Possum, Northern Brush-tailed Phascogale, Fawn 
Antechinus and Black-footed Tree-rat is highest in woodlands that have been relatively 
long-unburnt (i.e. >5 years) (e.g. Kerle 1985, Friend 1985, 1987, Friend & Taylor 1985). 
For the Brush-tailed Rabbit-rat, patchy fires and fewer late dry season fires are preferred 
(Firth et al. 2010). In the stone country, the Arnhem Rock-rat is associated mostly with 
rainforest thickets, with these being diminished by frequent and/or high intensity fire 
(Begg 1981, Begg et al. 1981). Frequent, extensive and high intensity fire may also 
increase the impacts of predation for all species (e.g. Oakwood 2000). 
Currently, there is little information on population-level impacts of predation (notably by 
feral cats) on the threatened mammal species, but predation by feral cats may be the or a 
major threat for Northern Brush-tailed Phascogale, Fawn Antechinus, Northern Brush-
tailed Possum, Brush-tailed Rabbit-rat, Black-footed Tree-rat, Pale Field-rat, Arnhem 
Rock-rat and Nabarlek, and may also be implicated in the decline of the Northern Quoll. 
The relative impacts of fire and predation as factors driving the current decline of this set 
of threatened species are not yet resolved, and may vary between species. However, it is 
likely that both factors are significant threats (Woinarski et al. 2011). 
Poisoning by Cane Toads has been demonstrated to be the principal factor that caused 
the recent decline of Northern Quolls in Kakadu (e.g. Oakwood 2004), and may also be 
implicated in the decline of the Northern Brush-tailed Phascogale and Fawn Antechinus. 
The impacts, if any, of disease(s) as a factor contributing to the current decline is 
unknown. Weeds (particularly invasive pasture grasses) are likely to be a threat to most 
threatened mammals, mostly operating indirectly through their impacts on fire regimes. 
There is little information on threats to the Water Mouse, Arnhem Leaf-nosed Bat, 
Northern Leaf-nosed Bat, Ghost Bat or Bare-rumped Sheath-tailed Bat, although at least 
Ghost Bat and Arnhem Leaf-nosed Bat may suffer local detriment from disturbance at 
roost sites. 
To date, there has been relatively little management in Kakadu specifically targeting the 
conservation of threatened mammal species, other than survey and monitoring activities. 
In this regard, it is notable that the preference of many of the threatened mammal species 
for long-unburnt lowland woodlands has been recognised for about 30 years, but there is 
little evidence that such requirement has been incorporated into fire management 
planning (Woinarski 2004b). A recent project examined the incidence of disease in 
populations of the introduced Black Rats Rattus rattus in and around Kakadu (Jackson et 
al. 2010). A current project is assessing the extent to which aversion-training can increase 
the success of reintroduction of Northern Quolls (Webb et al. 2012). A forthcoming 
project will consider the response of some mammal species to local exclusion of feral 
cats (J. Woinarski, G. Gillespie, A. Fisher). Previous research has examined the responses 
of mammal species to experimental fire regimes (operating over a five-year period) at 
Kapalga (Corbett et al. 2003, Pardon et al. 2003). 
Recovery Plans provide prioritised research and management actions and a strategic 
framework for the conservation of Australia’s threatened species. On Commonwealth 
lands (such as Kakadu), these plans must be implemented. There are existing Recovery 
Plans for the Northern Hopping-mouse (Woinarski 2004c), Golden Bandicoot (Palmer 
et al. 2003), Golden-backed Tree-rat (Palmer et al. 2003), Northern Quoll (Hill & Ward 
2010), Water Mouse (DERM 2010) and Bare-rumped Sheath-tailed Bat (Schulz & 
Thomson 2007); and near-final draft Recovery Plans for the Nabarlek (Pearson 2012) 
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and Brush-tailed Rabbit-rat (Woinarski et al. 2013b). The actions described in those plans 
are summarised in Table 8.5. There has been little implementation of these actions in 
Kakadu (or elsewhere). 
Table 8.5 Summary of actions stipulated in Recovery Plans for threatened mammal species occurring in 
Kakadu. Note that some actions unrelated to occurrence in Kakadu are not included. 
Recovery Plan  Actions 
General Research Management Monitoring 
Nabalerk increase public 
awareness; involve 
Indigenous groups 
in survey and 
management; 
establish a 
recovery team 
survey distribution, status 
and genetic diversity; 
refine existing and 
develop new predator 
control techniques; 
undertake genetic studies 
to clarify taxonomy; 
undertake landscape-
scale fire and predator 
impact study; assess 
impacts of disease   
minimise the impacts of 
fire 
monitor the
effectiveness of
introduced animal
control; develop new
monitoring techniques; 
Brush-tailed 
Rabbit-rat 
consider options for 
reintroduction 
undertake targeted 
sampling in response to 
any ad hoc sightings; 
undertake experimental 
re-introduction trial 
maintain or enhance 
low intensity low 
frequency fire regime; 
enhance control of 
invasive grasses 
maintain existing
monitoring program;
review any
reintroduction 
Northern Quoll implement a public 
awareness 
campaign on 
quolls, toads and 
cats 
determine factors 
affecting survival and 
recovery in areas with 
toads; identify potential 
refuge areas where 
quolls may persist with 
toads; investigate factors 
affecting susceptibility of 
quolls to toads; assess 
efficacy of toad control 
measures; increase 
knowledge and 
monitoring of disease; 
assess impacts of feral 
predators 
reduce impacts of feral 
predators 
Water Mouse collaborate with 
Indigenous 
landholders about 
knowledge; 
increase public 
awareness 
survey distribution; 
consolidate distributional 
data base; model 
distribution; assess 
genetic differences 
between regions; 
examine reproductive 
biology; investigate 
ecology; assess threats 
develop and implement 
a threat management 
plan 
establish a monitoring
program related to
assessment of
management 
effectiveness 
Bare-rumped 
Sheath-tailed Bat 
increase public 
awareness 
obtain voucher 
echolocation calls; 
conduct targeted surveys; 
determine roosting 
requirements; identify 
diet; undertake a genetic 
study to clarify taxonomy 
protect all roosts establish sites for bi-
annual monitoring 
Golden Bandicoot establish multi-
species recovery 
group;  increase 
public awareness 
identify factors causing 
decline 
  
Golden-backed establish multi-
species recovery 
sample sites of historic 
records;  identify factors 
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Tree-rat group;  increase 
public awareness 
causing decline 
Northern 
Hopping-mouse 
establish and 
operate a Recovery 
Team 
enhance sampling 
protocols; refine 
knowledge of distribution; 
undertake detailed 
ecological study;  
maintain or enhance 
low intensity low 
frequency fire regime; 
minimise impacts of 
feral cats 
establish a monitoring
program related to
assessment of
management 
effectiveness 
8.4. Priorities for management 
Based in part on recommendations from the existing Recovery Plans (where available) 
(Table 8.5), and on prioritisation based on the proportion of the taxon’s range within 
Kakadu (Table 8.2), priority actions for research, management and monitoring of the 
threatened terrestrial mammals are summarised in Table 8.6. 
Table 8.6 Recommended and prioritised research, management and monitoring actions for threatened 
terrestrial mammals occurring in Kakadu. High priority actions are marked in bold. 
Common name Priorities 
Research Management  Monitoring  
Northern Brush-
tailed Phascogale 
develop effective 
detection methodology 
(high); assess 
abundance, distribution 
and threats (high) 
increase extent of long-unburnt 
lowland woodlands (high); 
reduce abundance of cats (high); 
minimise distribution and 
abundance of gamba and 
mission grasses (high) 
establish and
implement specific
monitoring program
(high) 
Fawn Antechinus  increase extent of long-unburnt 
lowland woodlands (high); 
reduce abundance of cats (high); 
minimise distribution and 
abundance of gamba and 
mission grasses (high) 
maintain fire-plot
monitoring (medium) 
Northern Brush-
tailed Possum 
 increase extent of long-unburnt 
lowland woodlands (high); 
reduce abundance of cats (high); 
minimise distribution and 
abundance of gamba and 
mission grasses (high) 
establish and
implement specific
monitoring program
(high) 
Brush-tailed Rabbit-
rat 
 experimentally reintroduce to a 
site at which threats are 
intensively managed (high) 
 
Black-footed Tree-
rat 
 increase extent of long-unburnt 
lowland woodlands (high); 
reduce abundance of cats (high); 
minimise distribution and 
abundance of gamba and 
mission grasses (high) 
establish and
implement specific
monitoring program
(high) 
Pale Field-rat  increase extent of long-unburnt 
lowland woodlands (high); reduce 
abundance of cats (high); 
minimise distribution and 
abundance of gamba and mission 
grasses (high) 
maintain fire-plot
monitoring (medium) 
Bare-rumped 
Sheath-tailed Bat 
assess abundance, 
distribution and threats 
(medium) 
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Golden-backed 
Tree-rat 
 experimentally reintroduce to a site 
at which threats are intensively 
managed (low) 
 
Northern Quoll maintain existing program 
to assess impacts of 
aversion-training 
(medium) 
 establish and
implement specific
monitoring program
(high) 
Ghost Bat assess abundance, 
distribution and threats 
(medium) 
 establish and
implement specific
monitoring program
(medium) 
Arnhem Rock-rat  reduce fire severity and/or 
frequency in stone country (high) 
establish and
implement specific
monitoring program
(high) 
Golden Bandicoot  experimentally reintroduce to a site 
at which threats are intensively 
managed (low) 
 
Northern Hopping-
mouse 
 experimentally reintroduce to a site 
at which threats are intensively 
managed (low) 
 
Nabarlek assess abundance, 
distribution and threats 
(high) 
reduce fire severity and/or 
frequency in stone country 
(medium); reduce abundance of 
cats (high) 
establish and
implement specific
monitoring program
(high) 
Arnhem Leaf-nosed 
Bat 
assess abundance, 
distribution and threats 
(high) 
 establish and
implement specific
monitoring program
(high) 
Northern Leaf-
nosed Bat 
assess abundance, 
distribution and threats 
(medium) 
 establish and
implement specific
monitoring program
(medium) 
Water Mouse develop effective 
detection methodology 
(medium); assess 
abundance, distribution 
and threats (medium) 
 establish and
implement specific
monitoring program
(medium) 
 
These actions fall into several clear clusters. For species whose status in Kakadu is poorly 
resolved, there is a priority to clarify that status (particularly in relation to threats and 
their management). For most lowland and some stone country species, there is a high 
priority across species to manage fire in a manner that more effectively targets increased 
retention of longer-unburnt woodlands. For most lowland and some stone country 
species, there is a high priority to control feral cats. For many species, there is a high 
priority to establish and implement a tightly-focused monitoring program, linked 
particularly to assessment of the effectiveness of management. 
The targeted management of fire and feral cats for the conservation of threatened 
mammal species will be challenging, and may be most effectively undertaken at localised 
sites recognised to hold significant populations of particular threatened species. 
In addition to these taxon-specific actions, we note that integration of actions across 
species, and ongoing review and refinement of conservation efforts, would be 
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substantially facilitated by the establishment of a Recovery Team or analogous advisory 
group. 
We also recognise that the declining status of this mammal fauna is not an affliction of 
Kakadu alone, but that similar trends are apparent in at least some other parts of the Top 
End. Accordingly, conservation management responses for these species will be more 
effective if they are also coordinated with management actions undertaken at a broader 
regional level. 
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